Retroviral delivery of homeobox D3 gene induces cerebral angiogenesis in mice.
Angiogenesis is regulated by concerted actions of angiogenic and angiostatic factors. Homeobox D3 gene (HOXD3) is a potent proangiogenic transcription factor that promotes angiogenesis by modulating the expression of matrix-degrading proteinases, integrins, and extracellular matrix components. Application of HOXD3 can promote angiogenesis in the skin, but its role in other vascular beds has not been examined. The authors examined HOXD3 expression in human brain vessels by in situ hybridization. Although little or no HOXD3 mRNA was detected in normal brain vessels, increased levels of HOXD3 and its target gene, alpha V beta 3, were found in angiogenic vessels in human brain arteriovenous malformations. The authors further investigated whether HOXD3 plays a role in cerebral angiogenesis in a murine model. Expression of HOXD3 in mouse brain was achieved through retroviral vector-mediated HOXD3 gene transfer. HOXD3 expression lead to a significant induction of cerebral angiogenesis as shown by quantitative microvessel counting (HOXD3: 241 +/- 19 vessels/mm2 vs. saline: 150 +/- 14 vessels/mm2, P < 0.05). The data also showed that focal cerebral blood flow was increased in the angiogenic region with less vascular leakage. Moreover, expression of HOXD3 led to an increase in the expression of a direct downstream target gene alpha V beta 3 integrin. The data suggest that HOXD3 may play an important role in regulating cerebral angiogenesis, and that gene transfer of HOXD3 may provide a novel and potent means to stimulate angiogenesis.